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(57) Abstract: An acetabular reamer (10) has a cutting 
structure (12) rotatable about a longitudinal axis (14) with 
a domed shell portion (16). The shell (16) has an outer 
surface (18) presenting multiple cutting sites (20) and an 
inner surface (22) for accumulation of debris. The shell 
(16) has a static insertion profile area that is defined by 
a pair of first curved portions (24) generated about a first 
radius (30) with a center that lies on the axis (14) and a 
pair of second curved portions (26) generated about a center 
that is spaced apart from the axis. The cutting structure 
(12) has a circular dynamic profile area generated upon 
rotation of the reamer (10) by a handle (40). Both the static 
insertion area and dynamic profile area lie transverse to the 
axis ( 14), the former being smaller than the latter. Several 
distinctive alignment structures (38) are described, alone 
and in combination with reamers (10) having a conventional 
hemispherical shell (15), as well as in combination with 
those present reamers (10) that are less invasive. 
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MINIMALLY-INVASIVE SURGICAL REAMER AND CONNECTION 
Technical Field 

This inveaition generally relates to surgical reaming assemblies, particularly those 
having a domed-shape cutting tool adapted to shape a bone cavity, such as an 
acetabulum, for receiving an implantable prosthesis. 

Background of the Invention 

An objective of orthopedic surgery is to continue developing improved devices 
and methods that are less invasive to the patient. These efforts include minimizing the 
incision required to employ surgical instrumentation in the preparation of a bone cavity 
or socket to receive an implant in, e.g., an acetabular reaming procedure. A way to 
minimize the incision is to optimize the geometry that the reamer presents to the incision, 
characterized herein as its "static insertion profile area". By simplifying the surgical 
steps required, the reamer design can further lessen total iiiler-operative time and hence 
decrease the risks generally associated with longer surgical times. 

The present inventors have previously disclosed hollow domed acetabular 
reamers with hemispherical shapes, e.g., PCT/US99/0595 1 and U.S. Patent Nos. 
5,658,290 and 6,264,647, which are assembled to driving handles for controlled rotation 
about a cut axis during the reaming operation. Such prior art acetabular reamers present a 
circular static insertion profile area (with no straight sides) to the surgical incision, 
generating a circular dynamic profile area upon rotation of the reamer in the bone socket. 
A cotyloid reamer of one of the present inventors is shown in U.S. Patent No. 6,106,536 
having a much different i.e., lop-sided construction compared to the inventors' prior 
acetabular reamers. This cotyloid reamer presents a semi-circular static insertion profile 
area (i.e., one straight side) to the surgical incision, which is less than the circular 
dynamic profile area generated upon rotation of the reamer in the bone. 
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The entire contents of the present inventors* above-identified prior patent 
documents are entirely incorporated by reference herein and relied«upon. 

Another approach taken by others, discussed below in conjunction with Figs. 1-3 
herein, has been to use an acetabular reamer of the above domed type, modified with 
straight sides, for purposes of a less invasive surgical procedure. Such reamers present a 
partially circular static insertion profile area to the surgical incision, which is defined by a 
pair of curved sides generated about a center coinciding with the rotational axis, 
separated by a pair of straight sides. Notwithstanding, it would still be beneficial to 
provide a reamer having a static insertion profile area that results in a less invasive 
reaming operation, in terms of minimized time through efficiency, as well as a miiiiinized 
incision size. 

Another objective of orthopedic surgery is to develop instrumentation that is more 
. handily and efficiently used while accurately maintaining a precise cut of the bone 
socket, in order to minimize inter-operative time. The inventors' above-incorporated 
patent documents also discuss various alternative connections by which their reamers 
may be assembled to a handle, such assemblies including aligrunent structures on the 
reamer and handle allowing controlled rotation of the reamer in the bone socket Such 
assembly mechanisms have included a reamer having a bar with centering hole and a bar 
with a centering boss. The inventors have also taught reamers having an alignment 
stracture with a pair of bars mounted either in orthogonal intersecting relationship or 
extending chordally in parallel, for assembly with e.g., a bayonet catch or other 
stmcture(s) of the handle. The present inventors beheve that the above-mentioned prior 
reamer-handle cormections would, nevertheless, be ftuther beneficial when used in 
reamers having a less invasive static insertion profile area. 

Accordingly, it would still be desirable to reduce the static insertion profile area 
of the reamer to minimize the size of the surgical incision, while providing a precise cut 
of the desired bone cavity. 

It would also be desirable to have connections between a reamer and handle that 
are designed to perform with a less invasive reamer geometry. It would fiirther be 
desirable to have novel connections that function with different handles having a variety 
of bayonet or other assembly cormections, regardless of reamer geometry. 
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It would further be desirable to provide a novel reamer tool-handle connection in 
either a conventional or a less invasive geometry, which allows bone and other organic 
matter trapped in the reamer, to more effectively be removed. 

Summary of the Invention 



o 



According to one aspect of the present invention, there is provided a surgical 
reamer for cutting a bone socket. The reamer has a cutting structure rotatable about a 
longitudinal axis, with a domed shell portion having an outer surface presenting multiple 
cutting sites and an inner surface for acciunulation of debris. The shell has a static 
insertion profile area being defined by a first curved portion generated about a first radius 
with a center that lies on the axis and a second curved portion generated about a center 
that is spaced apart from the axis. The cutting stracture has a preferably circular dynamic 
profile area generated upon rotation of the reamer, such as by a handle driven from a 
power source. Both static insertion and dynamic profile areas lie transverse to the axis, 
with the static insertion profile area being smaller than the dynamic profile area. 

In a preferred embodiment of the invention, a pair of second curved portions is 
situated in opposed relationship from one another with respect to the shell. The pair of 
second curved portions may be either concave or convex, relative to the rotational axis; 
moreover, the curvature geometry may be described as circular or parabolic. The number 
of second curved portions may be 2^4 or some other ^^vdnT^umber, preferably 
corresponding to the number of first curved portions noted above, with the pair(s) of first 
curved portions being separated from one another by the pair(s) of second curved 
portions, respectively. Thus the cutting stmcture may present a partially circular convex 
or concave static insertion profile area, where one pair of first and one pair of second 
curved portions is provided, or it may present a cruciform static insertion profile area 
where two pairs of first and second curved portions are chosen by design. A convex static 
insertion profile area is more beneficial in terms of introducing the reamer through a less 
invasive surgical incision, whereas a concave static insertion profile area is designed for 
easier extraction of the reamer from the incision. 

In another preferred embodiment of the invention, the shell has a partially 



3 



wo 03/086208 



PCT/US02/21310 



hemispherical domed 3-dimensional shape with an apex and a pair of first curved 
portions that respectively define a pair of diametrically opposed base portions spaced 
fi-om the apex. It is further alternatively preferred that the base portions may be banded 
and include bladed portions to facilitate the reaming of a fiilly hemispherical, i.e., 
acetabular, bone cavity. 

In a more preferred embodiment of the above inventive aspect, a pair of first 
curved portions is provided, describing a diameter of the domed shell portion that is co- 
linear with the first radius, tihie pair of first curved portions being situated in diametrically 
opposed relationship to one another. The number of first curved portions is two or four, 
as is the number of second curved portions, respectively. The second curved portions are 
either concave or convex, with respect to one another. The second curved portions are 
either circular or parabolic in curvature. The dynamic profile area of the reamer is 
circular. 

According to another aspect of the present invention, the shell preferably defines 
a partially hemispherical, domed structure having an apex aligned with the rotational 
axis. The dome or other functional elements of the shell may be a unitary plate or a 
combination of plates. The shell has a pair of first curved portions that respectively define 
a pair of diametrically opposed base portions spaced from the apex. A mounting means 
preferably is an alignment structure extending between the base portions, which 
assembles with a handle for controlled rotation of the reamer. The handle more preferably 
has a bayonet catch mechanism for receiving the alignment stmcture. The alignment 
stracture may be a single bar with a centering boss, which can optionally include a central 
aperture. 

Alternatively, the alignment stmcture may be a plate with keyed centering 
aperture. 

Also alternatively, the alignment structure may be a bar having opposed terminal 
ends fixed at the base portions, respectively, including a cross-member having opposed 
free ends and being of a lesser length than the bar. The cross-member intersects the bar 
at the axis to define a cruciform shape presenting the bars to be assembled with the 
handle, while allowing removal of debris adjacent the free ends of the cross-member. 



Still alternatively, the aUgnment structure may be a pair of bars spaced from one 



4 



wo 03/086208 



PCT/US02/21310 



another on either side of the axis, with a pair of keyed male centering members projecting 
inwardly from the bars toward the axis, respectively. 

There is alternatively preferred an alignment structure provided with a pair of bars 
each having opposed terminal ends, adjacent ends of the respective bars being spaced 
from one another along each base portion, including a centering structure located on the 
pair of bars for attachment to the handle. The centering structure may preferably be a 
cross-member, which is affixed together with the pair of bars and forms an H-shape for 
receiving, between the bars, one or more longitudinal pins from a bayonet catch more 
preferably provided on the handle. The aligrmient structure may also preferably be a pair 
of curved bars thai is each more preferably formed in an S-shape, the bars being non- 
intersecting and together presenting a generally Y-shaped or hourglass configuration 
allowing the bars to be assembled directly with the handle using bayonet catches that are 
ftirther preferred. Preferably, a shaft is provided having a fixed end joined to the bars and 
extending along the rotational axis longitudinally toward the handle. The shaft has a free 
end with radial spokes for assembly with the handle, more preferably by corresponding 
bayonet catches on the handle. 

According to a fiirther aspect of the present invention, a surgical reaming 
assembly includes a hollow reamer body having a wall portion with an external surface, a 
pair of opposed base portions and an apex defining a cut axis. The wall defines a^entrap 



cavitjPand a pluraHty of passageways through the wall presenting cutting sites. The 
passageways communicate between the external surface of the wall and the cenft gl 
cavity, for passage of removed bone and tissue through the wall into^^e^^^ 
holder is provided for transmitting torque to the reamer body, for rotation of the reamer 
body about the cut axis. An alignment stmcture provided on the body for assembly with 
the handle, including a first bar extending between the base portions and a second bar that 
intersects the first bar along the cut axis. The second bar further includes opposed free 
ends and has a shorter length than the first bar to allow removal of debris there around, 
the bars together forming a cruciform shape allowing the bars to be assembled with the 
handle for controlled rotation of the reamer body. 

According to yet a further aspect of the present invention, a surgical reaming 



assembly includes a hollow reamer body having a wall portipn with an external surface, a 
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pair of opposed base portions and an apex defining a cut axis. Th^^^aU^efi^s^^ 
cavity and a plurality of passageways through the wall presenting cutting sites. The 
passageways communicate between the external surface of thejw^l-andttexeatral cavity 
for passage of removed bone and tissue through the wall into the centraTcayit^^ holder 
is provided for transmitting torque to the reamer body about the cut axis. An alignment 
structure is provided for assembling the reamer body to the handle, having a pair of non- 
intersecting curved bars each extending between fixed ends respectively located on the 
opposed base portions. The bars converge in a direction toward the cut axis and are 
attached to the handle for controlled rotation of the reamer body. 

According to still a fiirther aspect of the present invention, a surgical reaming 
assembly includes a hollow reamer body having awajlmth^ne surface, a base 

and an apex defining a cut axis. The wall contains a central cavii^^ and has a plurality of 
passageways through the wall presenting cutting sites. The passageways communicate 
between the external surface of the wall and&e-e^tealcavity for passage of removed 
bone and tissue through the wall into the cenfr^^vityT^ A holder is provided for 
transmitting torque to the reamer body about the cut axis. An alignment structure has at 
least two bars each extending between fixed ends, which are spaced from one another 
along the base, respectively. The bars are affixed to a cross-member in an H-shape to 
center the reamer body on the handle for controlled rotation of the reamer body about the 
cut axis. 

Each of the above-hsted fiirther aspects of the present invention is most preferably 
an acetabular reamer having the alignment structure, which is attached to the handle by a 
bayonet catch. 

An advantage of the present invention is a reamer with a static insertion profile 
that minimizes the size of the surgical incision, compared with conventional reamers, as 
well as providing a 3-dimensional tool contour that eases its surgical introduction into the 
bone cavity for reaming, all of the above while providing a precise shaping of the desired 
bone cavity. 

Another advantage of a preferred reamer of the present invention is ease of 
extraction from the bone cavity through a minimally invasive surgical incision. / 

Yet another advantage is a reliable means of assembling various types of reamers 
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to similar or different types of handle for controlled rotation of the reamer in the bone 
cavity. Such an advantage is particularly beneficial in surgical devices that require the 
reamer-handle connection to function together with a particular static insertion profile of 
the reamer. 

Another advantage of a preferred reamer of the present invention its ready access 
for removal of debris for collection. 

Other objects and advantages will become apparent to those skilled in the art, 
upon reviewing the Figures of the Drawings, in conjimction with the Detailed Description 
set forth fiirther below, wherein references to numerals corresponds to like references in 
the Drawings. 

Brief Description of the Drawings 

Fig. 1 is a top view of a prior art acetabular reamer having a static insertion 
profile area with two curved sides and two straight sides; 
Fig. 2 is a bottom view of the reamer of Fig. 1; 
Fig. 3 is a perspective view of the reamer of Fig. 1; 

Fig. 4 is a bottom view of a preferred reamer according to the present invention in. 
one of its aspects, showing a cutting stmcture with a shell having a further preferred . 
convex static insertion profile area for minimally invasive introduction through a surgical 
incision, and also showing an alternatively preferred Y-shaped arrangement of bars for 
connection to a handle; 

Fig. 5 is a perspective view of the reamer of Fig. 4, showing the bars centrally 
affixed to an optional drive shaft with a free end for connection to the handle; 

Fig. 6 is a top view of the reamer of Fig. 4, showing the convex width (x-z) of the 
static insertion profile taken through the rotational axis; 

Fig, 7 is a top view of a reamer similar to Fig. 4, with an alternatively preferred 
static insertion profile area that is larger in convex width (x) through the rotational axis, 
compared to the reamer of Fig. 4; 

Fig. 8 is a bottom view of another preferred reamer according to the present 
invention, showing a cutting structure with a shell having a further preferred concave 
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Static insertion profile area for minimally invasive extraction through a surgical incision, 
and also showing the alternatively preferred Y-shaped arrangement of bars similar to Fig. 
4 together with optional drive shaft as in Fig. 5; 

Fig. 9 is a top view of Fig. 8, showing the convex width (x+z) of the static 
insertion profile; 

Fig. 10 is a top view of still another preferred reamer of the present invention, 
showing a cutting structure having a shell describing a convex, cmciform static insertion 
profile area, with a similar convex width (x) to Fig. 7; 

Fig. 11 is a bottom view of a preferred reamer of the present invention in another 
of its aspects, showing an arrangement of converging cxirved bars for connection to a 
driver handle, in combination with a prior art tool having a circular static insertion profile 
area; 

Fig. 12 is a side view of a further preferred reamer of the present invention having 
a toothed shell portion with a convex static insertion profile and an altematively preferred 
bladed portion, also indicating the centers of the convex curved portions; 

Fig. 13 is a top view of Fig. 12; 

Fig. 14 is a bottom view of Fig. 12, showing an X-shaped arrangement of bars for 
connection with a handle, with blades extending outboard of pairs of banded base 
portions, the blades being aligned with the bar termini; 

Fig. 15 is a side view of an alternative reamer of Fig. 12, shown having a toothed 
shell portion with a convex static insertion profile and an alternative bladed design 
without banded base portions; 

Fig. 16 is a bottom view of a reamer according to another aspect of the invention, 
showing a preferred cruciform arrangement of bars for connection of a conventional 
hemispherical domed cutting tool to a handle; 

Fig. 17 is a perspective view of a reamer of the present invention, showing a 
preferred H-shaped arrangement of bars for coimection of a further preferred cutting 
structure having convex width (x), to a handle; 

Fig. 18 is a perspective view of the H-shaped bar arrangement shown in the 
reamer of Fig. 17; 

Fig. 19 is a perspective view of a handle for use with the reamer of Fig. 17, 
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showing a bayonet catch mechanism adapted to receive the H-shaped bar arrangement of 
Figs 17-18 and optionally showing a phantom adaptation for altematively preferred X- 
shaped (Fig- 14), Y-shaped (Fig. 4) and cruciform (Fig. 16) bar arrangements of the 
inventive reamer; 

Fig. 20 is a partial assembly view, cut-away, schematically showing the H-shaped 
bar arrangement assembled within the bayonet catches of the handle of Fig. 19, with the 
bayonet pins engaged between the bars; 

Fig. 21 is a perspective view of an altematively preferred H-shaped bar assembly 
with rectangular cross-member for use with the reamer of Fig. 17 and a handle similar to 
Figs. 19-20 that is optionally adapted for a recessed platen; 

Fig. 22 is a top view of the alternative H-shaped bar constraction of Fig. 21; 

Fig. 23 is a side view of the H-shaped bar construction of Figs. 21-22, shown 
assembled with a handle; 

Fig. 24 is a bottom view of the H-shaped bar constmction of Figs. 21-22, shown 

assembled with a handle; 

Fig. 25 is a top view of the H-shaped bar construction of Figs. 21-22, shown 
assembled with a handle; 

Fig. 26 is an isometric view of Fig. 25; 

Fig. 27 is a bottom view of a reamer of the present invention having a cutting 
structure with a convex static insertion profile area as in Figs. 4-7, showmg an 
altematively preferred alignment stmcture with a diametrically extending bar including a 
centering boss for connection with a handle; 

Fig. 28 is a bottom view of a reamer of the present invention having a cutting 
stmcture with a convex static insertion profile area as in Figs. 4-7, showing an 
altematively preferred alignment structure with a diametrically extending plate including 
keyed polygonal centering opening for coimection with a handle; and 

Fig. 29 is a bottom view of a reamer of the present invention having a cutting 
stmcture with a convex static insertion profile area as in Figs. 4-7, showing an 
altematively preferred alignment structure with a pair of keyed male centering members 
projecting inwardly fi-om the bars toward the axis, respectively, for connection with a 
, handle: 
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Detailed Description 

Referring to Figs. 1-3 a prior art acetabular reamer is generally shown, with a 
static insertion profile area having a pair of straight sides separated by a pair of curved 
sides. This construction is said to be minimally invasive, in terms of requiring a smaller 
surgical incision than required for conventional reamers having a circular or semi-circular 
static insertion profile, discussed in the inventors' above-mentioned earlier patents. 

A present inventor has filed PCT/lBOl/02676, entitled "Surgical Reamer" on 
December 21, 2001 (Attorney Case 27), which discloses a reamer having a bladed 
construction with a static insertion profile area designed for introduction through a 
minimally invasive surgical incision. A present inventor has also filed U.S. Provisional 
Application No. 60/328, 154. entitled "Acetabular Reamer", on December 9, 2001 
(Attorney Case No. 24), which describes a reamer with cutting sites constructed and 
presented along the rim of the reamer body, e.g., blades. The entire disclosures of the 
ab6ve-noted appUcations are incorporated by reference herein and relied-upon, copies 

being provided herewith. 

Reference is now made in general to Figs. 4-29. These show several aspects 
according to the present invention, in alternatively preferred embodiments of the 
contemplated reamers 10, as weU as further aspects according to the present invention 
showing various connections for assembling such reamers to a handle as will be 
described. 

According to one aspect of the present invention, as shown in Figs. 4-15 and 17, 
there is provided a surgical reamer 10 for cutting a bone socket (not shown). The reamer 
has a cutting structure 12 rotatable about a longitudinal axis 14, with a domed shell 
portion 16 having an outer surface 18 presenting multiple cutting sites for teeth 20 and an 
inner surface 22 for accumulation of debris. Shell 16 has a static insertion profile area 
being defined by a first curved portion 24 but preferably a pair of curved portions 24, 24, 
generated about a first radius 30 with a center that Ues on the axis 14 (Fig. 14). A second 
curved portion, preferably a pair of first curved portions 26, 26 are generated about a 
cienter 28 (Fig. 14) that is spaced apart fi-om the axis. The cutting structure 12 has a 
. preferably circular dynamic profile area generated upon rotation. Both static insertion 



10 



wo 03/086208 



PCT/US02/21310 



and dynamic profile areas lie transverse to the axis 14, with the static insertion profile 
area being smaller than the dynamic profile area. 

In one or more preferred embodiments of the invention shown illustratively in 
Figs. 4-15 and 17, the pair of first curved portions 24 preferably describes a diameter of 
the domed shell portion 16, the pair of first curved portions being situated in opposed 
relationship to one another with respect to the diameter coincidmg with the first radius 
30. The number of first curved portions 24 may be 2, 4 or some other even number. 

In another preferred embodiment of the invention, the pair of second curved 
portions 26 is situated in opposed relationship firom one another with respect to the shell 
16. The pair of second ciurved portions 26 may be either convex (Figs. 4-7) or concave 
(Figs. 8-9), relative to the rotational axis 14; moreover, the curvature geometry may be 
described as circular or parabolic depending on design. The number of second curved 
portions 26 may be 2, 4 or some other even number, preferably corresponding to the 
number of first curved portions 24 noted above, with the pair(s) of first curved portions 
being separated fi*om one another by the pair(s) of second curved portions, respectively. 
Thus the cutting structure 12 may present a partially circular convex or concave static 
insertion profile area, where one pair of first 24 and one pair of second 26 curved 
portions is provided. As shown in Fig. 10, the shell 16 may present a cruciform static 
insertion profile area where two pairs of first and second curved portions are chosen by 
design. A convex static insertion profile area is more beneficial in terms of introducing 
the reamer 10 through a less invasive surgical incision (not shown), whereas a concave 
static insertion profile area is designed for easier extraction of the reamer firom the 
incision. The pairs of second curved portions 26 have a convex widtii (x) taken through 
the apex, which is less than ttie chordal dunension (y) between adjacent fixed ends of the 
respective bars of an alignment structure (not shown, which is X-shaped as illustrated by 
the alignment stmcture 38 of Figs. 12-15. 

In yet another preferred embodiment of the invention, shown by Figs. 12-15, the 
shell 16 has a partially hemispherical domed 3-dimensional shape defining an apex 
aligned with the axis 14, and a pair of first curved portions 24 that respectively define a 
pair of diametrically opposed base portions spaced from the apex. It is further 
alternatively preferred that the base portions may be bands 32 and include bladed 
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portions 34 to facilitate the reaming of a fully hemispherical, i.e., acetabular, bone cavity. 
Alternatively, the blades may form separate extensions 36 located below the shell 16, in 
the case of a more abbreviated shell, as shown in Fig. 15. 

According to another aspect of the present invention illustrated in Figs. 4-10 and 
17, the shell 16 preferably defines a partially hemispherical domed 3-dimensional shape 
with an apex aUgned with the axis 14. The shell 16 has a pair of first curved portions 24 
that respectively define a pair of diametrically opposed base portions spaced firom the 
apex. A mounting means preferably is an alignment structure 38 extendmg between the 
base portions and assembled the with a handle 40 such as that illustratively shown in Fig. 
19, for controlled rotation of the reamer 10. The handle 40 more preferably has bayonet 
catches 41 for receiving the alignment structure 38, as wUl be fiirther described by way of 
illustration relative to Figs. 17-21. The alignment structure 38 may be a single bar 42 
with a centering boss 44 (Fig. 27) that may further optionally include a central aperture 
46. 

Alternatively, the aUgnment structure 38 may be a plate 50 with keyed centering 

aperture 52 (Fig. 28). 

As depicted in Fig. 16, a shell 15 has an the alignment structure 38 with a bar 54 
having a pair of opposed terminal ends 56 fixed at the base 58, including a cross-member 
60 having a pair of opposed fi-ee ends 62 and being of a lesser length than the bar. The 
cross-member 60 intersects the bar at the axis 14 to define a cruciform shape for 
.attaching the reamer 10 to a handle (see preferred bayonet catch 41 on e.g., a handle 40 
, similar to that of Fig. 19), while allowing removal of debris adjacent the firee ends of the 
cross-member. 

Still alternatively, in Fig. 29 the aUgnment structure 38 may be a pair of bars 64 
spaced fi-om one another on either side of the axis 14, with a pair of keyed male centering 
members 66 projecting inwardly from the bars toward the axis, respectively. A 
corresponding mechanism in the handle (not shown) engages the male centering 
members 66. 

Likewise, in still another alternative embodiment, there is provided in Fig, 11 a 
novel connection for a conventional hemispherical shell 15, which can also be used with 
a shell 16 of Figs. 4-10. for example. A pair of bars 68 each having opposed terminal 
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ends 70, with adjacent ones of the ends being spaced from one another along each first 



curved portion 24 that forms a corresponding base portion, including a centering structure 
72 located on the pair of bars for attachment to a handle (Fig- 19). In Fig. 17, a centering 
structure 38 is preferably a cross-member 74, which together with a pair of bars 76 forms 
an H-shape for receiving, between the bars, one or more longitudinal pins 78 from a 
bayonet catch 41 on the handle 40. In Figs. 4-11, the alignment stmcture 38 is preferably 
a pair of curved bars 68. In Figs. 4-6 these bars 68 each are generally formed in an S- 
shape. The convergent bars 68 of Fig. 11 are non-intersecting and U-shaped presentmg a 
generally hourglass configuration allowing the bars to be directly received by 
corresponding bayonet catches 41 of the handle 40 (Fig. 19). In Figs. 4-10, the bars 68 
are intersecting and have a generally Y-shaped form defining a chordal dimension (y-z) 
between their respective adjacent fixed ends 70, versus a theoretical X-shaped 
arrangement (shown in phantom in Fig. 4) that represents a larger chordal dimension (y). 
Altematively, a shaft 80 is provided having a fixed end 82 joined to the bars 68 adjacent 
the rotational axis 14 and extending longitudinally toward the handle (not shown), the 
shaft having a free end 84 with radial spokes 86 for receipt in corresponding bayonet 
catches 41 of the handle. 

According to a fixrther aspect of the present invention shown in Fig- 16, there is 
provided a hollow reamer body in the form of shell 15 having a wall portion with an 
outer external surface 18, a pair of opposed base portions formea by the pair of firs^ 



curved portions 24 and an apex defining a cut axis. The wall defines a central cavity and 
a plurality of passageways through the wall presenting cutting sites containing teeth 20. 
The passageways communicate between the external sxirface 18 and the cent ral cavity. 



for passage of removed bone and tissue through external sin-face in to the centrar cavity^^ 
A holder (Fig. 19) is provided for transmitting torque to the reamer 10, for rotation of the 
reamer about the cut axis 14. An alignment structure 38 is provided on the reamer 10 for 
assembly with the handle 40, including a first bar 54 extending between the first curved 
24 and a second bar 60 that intersects the first bar along the cut axis 14. The second bar 
fiirther includes opposed free ends 62 and has a shorter length than the first bar 54 to 
allow removal of debris there around, the first 54 and second 60 bars together forming a 
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cruciform shape allowing the bars to be attached to the handle for controlled rotation of 
the reamer body. 

According to yet a further aspect of the present invention shown in Fig. 11, a 
surgical reaming assembly includes a hollow reamer body having a wall portion with an 
extemal surfece, a pair of opposed base portions and an apex defining a cut axis. The 
wall defines a central cavity and a pluraUty of passageways through the wall presenting 
cutting sites. The passageways communicate between the extemal surface of^e wall 
and feexentral cavity for passage of removed bone and tissue through the w^lmto&e^ 
central ca^. A holder (shown illustratively at 40 in Fig. 19) is provided for 
'trMistfutting torque to the reamer body about the cut axis 14. An aUgnment structure 38 
is provided for assembling the reamer 10 to the handle 40, having a pair of non- 
intersecting curved bars 68 each extending between a pair of fixed ends 70 respectively 
located on the opposed base portions. The bars 68 converge in a direction toward the cut 
axis 14 and are attached to the handle 40 for controUed rotation of the reamer body 10. 

According to still a further aspect of the present invention shown in Figs. 17-20. 
and Figs. 22-26, a surgical reaming assembly includes a hollow reamer body 10 having a 
wall with an extemal surface 18, a base and an apex defming a cut axis. A wall forming 
a shell 16 contains a central cavity and has a plurality of passageways through the wall 
presenting cutting sites with teeth 20. The passageways communicate between the 
extemal surface 18 and the central cavity for passage of removed bone and tissue through 
the shell 16 into the central cavity. A holder 40 is provided for transmitting torque to the 
reamer 10 about the cut axis 14. An alignment structure 38 has a pair of bars 76. each 
extending between respective pairs of fixed ends 77. Adjacent ends 77 of the bars 76 are 
spaced from one another along the base, respectively. The bars 76 are affixed to a cross- 
member 74 in an H-shape on platen 43 with pin 45 to center the reamer 10 on the handle 
40 for controlled rotation of the reamer about the cut axis 14. 

Each further aspect of the present invention, as respectively shown in Figs. 11, 16 
• and 17-20, is most preferably an acetabular reamer 10 having the alignment stmcture 38, 
which is attached to the handle (shown at 40 in Fig. 19) by a bayonet catch 41. Likewise, 
each further aspect of the invention may be utilized to assemble a conventional domed 
reamer body (Fig. 11). Moreover, a cutting stmcture 12 of the one or another aspects of 
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the present invention may be utilized, in order to allow a less invasive surgical incision. 

Multiple variations and modifications are possible in the embodiments of the 
invention described here. Although certain illustrative embodiments of the invention are 
shown and described here, a wide range of modifications, changes, and substitutions is 
contemplated in the foregoing disclosure. In some instances, certain features of the 
present invention may be employed without a corresponding use of the other features. 
Accordingly, it is appropriate that the foregoing description be construed broadly and 
understood as being given by way of illustration and example only, the spirit and scope of 
the invention being limited only by one, another or a further aspect of the appended 
claims. 

> 
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Claims; 



1. 



A surgical reamer for cutting a bone socket, comprising: 



a cutting structure rotatable about a longitudinal axis and having a domed shell 
portion with an outer surface presenting multiple cutting sites and an inner surface for 
accumulation of debris, the shell having a static insertion profile being defined by a first 
curved portion generated about a first radius with a center that lies on the axis and a 
second curved portion generated about a center that is ^aced apart firom the axis, the 
cutting structure having a dynamic profile area generated upon rotation, both static 
insertion and dynamic profile areas lying transverse to the axis, wherein the static 
insertion profile area is smaller than the dynamic profile area. 

2. The reamer of Claim 1 further comprising a pair of first curved portions that are 
situated in opposed relationship to one another with respect to the shell. 

3. The reamer of Claim 2 wherein the pair of first curved portions describes a 
diameter of tiie domed shell. 

4. The reamer of Claim 1 fiirther comprising a pair of second curved portions that 
are situated in opposed relationship from one another with respect to the shell. 

5. The reamer of Claim 4 wherein the pair of second curved portions is concave 
relative to the rotational axis. 

6. The reamer of Claim 4 wherein the pair of second curved portions is convex 
relative to the rotational axis. 

7. The reamer of Claim 4 wherein the pair of second curved portions is generally 
circtilar or parabolic. 
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8. The reamer of Claim 1 fiirther comprising a plurality of first curved portions and a 
plurality of second curved portions, v^herein the number of first curved portions equals 
the number of second curved portions. 

9. The reamer of Claim 8 wherein the number of first curved portions is 2 or 4. 

10. The reamer of Claim 1 fiirther comprising a pair of first curved portions that are 
separated by a pair of second curved portions, together describing a cruciform shape. 

11. The reamer of Claim 1 wherein the shell has a partially hemispherical domed 
shape with an apex and a pair of first curved portions that respectively define a pair of 
diametrically opposed base portions spaced from the apex. 

12. The reamer of Claim 11 wherein the base portions fiirther comprise bladed 
portions. 

13. The reamer of Claim 1, the cutting structure having a static insertion profile so 
that the reamer is less invasive during its removal from the incision. 

14. The reamer of Claim 1, the cutting structure having a static insertion profile area 
allowing for easier removal from the incision. ^ 



15. The reamer of Claim 1, the cutting stmcture having a static insertion profile area 
with a width allowing easier extraction of the reamer. 

16. The reamer of Claim 1, the cutting structure having a static extraction profile 
during its removal from the incision, the static extraction profile defining an area with an 
extraction width taken through the axis and the static insertion profile defining an area 
with an insertion width taken through the axis, wherein the extraction width is less than 
the insertion width. 
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17. The reamer of Claim 1 wherein the dynamic profile area is circular. 

18. The reamer of Claim 11 further comprising means for mounting the cutting 
structure to a tool holder for controlled rotation by a power source. 

19. The reamer of Claim 18 wherein the mounting means further comprises an 
aUgnment structure extending between the base portions and co operable with the tool 
holder for contarolled rotation. 

20. The reamer of Claim 19 wherein the alignment structure further comprises a 
centering boss. 

21. The reamer of Claim 19 wherein the alignment structure includes a centering 
aperture that is rounded or keyed. 

22. The reamer of Claim 18 wherein the mounting means further comprises a plate 
with a keyed aperture for aUgnment and centering of the cutting structure during its 
rotation by the handle. 

23. The reamer of Claim 19 wherein the aUgnment structure further comprises a pair 
of bars spaced from one another on either side of the axis, with a pair of keyed male 
centering members projecting inwardly from the bars toward the axis, respectively, for 
attachment to the handle. 

24. The reamer of Claim 19 wherein the alignment structure further comprises a pair 
of bars each having opposed terminal ends, with adjacent ends of the respective bars 
being spaced from one another along each base portion, including a centering structure 
located on the pair of bars for attachment to the handle. 

25. The reamer of Claim 24 wherein the centering structure further comprises a cross- 
member forming an H-shape across the pair of bars for receiving, between the bars, one 



18 



wo 03/086208 



PCT/US02/21310 



or more longitudinal pins from a bayonet catch on the handle. 

26. The reamer of Claim 19 wherein the alignment structure further comprises a bar 
having opposed terminal ends fixed at the base, including a cross-member having 
opposed free ends and being of a lesser length than the bar, the cross-member intersecting 
the bar at the axis to define a cruciform shape for receipt by a bayonet catch on the 
handle, while allowing removal of debris adjacent the free ends of the cross-member. 

27. The reamer of Claim 19, the alignment structure further comprising a pair of bars 
each having opposed terminal ends, with adjacent ends of the bars being spaced from one 
another along each base portion on either side of the axis, wherein the bars have opposing 
female notches, respectively, for receiving a transverse pin or a pair of transverse pins 
from a bayonet catch on the handle. 

28. The reamer of Claim 24 wherein the bars are curved or bent toward one another, 
the centering structure being formed at their closest convergence for receipt by 
corresponding bayonet catches on the handle. 

29. The reamer of Claim 28 wherein each of the bars is generally formed in an 
shape, the bars being non-intersecting and together presenting a generally Y-shaped or 
hourglass configuration for receipt of the bars by corresponding bayonet catches of the 
handle. 

30. The reamer of Claim 28 further comprising a shaft havmg a fixed end joined to 
the bars adjacent the axis and extending longitudinally toward the handle, the shaft: 
having a free end with radial spokes for receipt in corresponding bayonet catches of the 
handle. 

31. The reamer of Claim 24 wherein the centering structure further comprises a shaft 
extending longitudinally along the axis toward the handle. 
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32, The reamer of Claim 18 further comprising a pair of second curved portions that 
are situated in opposed relationship from one another with respect to the shell, 

33. A surgical reaming assembly comprising: 

a hollow reamer body having a wall portion with an external surface, a pair of 
opposed base portions and an apex defining a cut axis, the wall defining a central cavity 
and a plurality of passageways through the wall presenting cutting sites, the passageways 
communicating between the external surface of the wall and the central cavity for 
passage of removed bone and tissue through the wall into the central cavity; 

a holder for transmitting torque to the reamer body, for rotation of the reamer 
body about the cut axis; and 

an alignment stmcture provided on the body for assembly with the handle, 
including a first bar extending between the base portions and a second bar that intersects 
the first bar along the cut axis, 

wherein the second bar further includes opposed free ends and has a shorter 
length than the first bar to allow removal of debris there around, the bars together 
forming a cruciform shape allowing the bars to be assembled with the handle for 
controlled rotation of the reamer body. 

34. The assembly of Claim 33 further comprising an acetabular reamer with the 
alignment structure, which is attached to the handle by a bayonet catch. 

35. A siurgical reaming assembly comprising: 

a hollow reamer body having a wall portion with an external sxirface, a pair of 
opposed base portions and an apex defining a cut axis, the wall defining a central cavity 
and a plurality of passageways through the wall presentmg cutting sites, the passageways 
communicatmg between the external sxnface of the wall and the central cavity for 
passage of removed bone and tissue through the wall into the central cavity; 

a holder for transmitting torque to the reamer body about the cut axis; and 
an alignment stmcture for assembling the reamer body to the handle, having a pair 
of non-intersecting curved bars each extending between fixed ends respectively located 
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on the opposed base portions, 

wherein the bars converge in a direction toward the cut axis and are cooperatively 
received by the handle for controlled rotation of the reamer body. 

36. The assembly of Claim 35 further comprising an acetabular reamer with the 
alignment structure, which is attached to the handle by a bayonet catch. 

37. A surgical reaming assembly comprising: 

a hollow reamer body having a wall with an external surface, a base and an apex 
defimng a cut axis, the wall containing a central cavity and having a plurahty of 
passageways through the wall presenting cutting sites, the passageways commimicating 
between the external surface of the wall and the central cavity for passage of removed 
bone and tissue through the wall into the central cavity; 

a holder for transmitting torque to the reamer body about the cut axis; and 

an alignment structure having at least two bars each extending between fixed ends 
that are spaced from one another along the base, 

wherein the bars are connected together by a cross-member in an H-shape to 
center the reamer body on the handle for controlled rotation of the reamer body about the 
cut axis. 

38. The assembly of Claim 37 further comprising an acetabular reamer with the 
aligiraient structure, which is attached to the handle by a bayonet catch. 
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